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(54) TIRE AIR PRESSURE DROP DETECTING DEVICE 

(57)Abstract 

PURPOSE: To provide a tire air pressure drop detecting device (DWS) whereby a 
pressure-reduced tire can be detected inexpensively and further accurately by using 
a rotary angular speed of the tire. 

CONSTITUTION: A wheel speed sensor 1 and a binary circuit 14 of an existing ABS in 
a vehicle are utilized. By four wheel speed pulses output from the binary circuit 14. a 
rotary angular speed of each tire W1 to W4 is calculated, in a CPU24. At the time of 
detection inhibiting condition stored in a nonvolatile memory 27, no detection is 
performed. The time of detection inhibiting condition is that when the vehicle is in a 
very low speed condition, the vehicle is at the time of rapid acceleration and rapid 
deceleration, when large lateral G is generated in the vehicle during its quick 
cornering, and when action of the vehicle is in a transient condition or when ABS, 
parking brake, etc., provided in the vehicle, are in action. At the time thus operated, 
by not detecting a pressure-reduced tire, misdetection can be prevented, and a 
device of high reliability can be obtained. 
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<i L , kl : S & 

<fc o X#a£> 5 £ 5 K Lfc. Z<D&3k, m&ilAjUxco 
^i«i:lj-Sj^K5A titf#E*0T**c:i:K:«:2<K£ 
tt £ i; 1\ $&SA*X£IEflSK:*C7>hTS::£a<T 
££ft < £*-f J r<D®fc&m&Z$.ftTZ Z tW 

[0036] 0 8 CPU24 ( 0 4 # ) * ft Z 

±mi,tz* <( *<D®&ft&g.wthmm^m*:*Ty n- 

X * - h T * * . # K , @8$#3gL T< * -f * 0 EH£ 
a£*©*ffi0tt#K::3V>rJ:OllfcWfcI&W£TS^ 
CPU24T«, bft^&jlA^XcO* O > 

fflj^ffton*. ^©Mltt, .08 (a) <D7D-ft- 

h (cra-orft. $ft*. r&fcs. ^i&^A^x<DiL^± 

oa^i^Di-; z ntz&mtfmM * * v (z 
ommttvit* 04iwi5ft5RAM26coieisxur 

T , n)\,7silV>9 (ZOrtfrT.jlVsfh, RAM2 

6 oiaisx u r a*/f! b n-cffifissnxus. ) 
[0037] a±©«ia^ttfi*n*. 9<^7<o 

ME^tHffiUJi, 08 (b) lc^-T7D-^r- 

Mcfje-sTfTfcns. r & t> ^ , itaiswAt^ffn^-r 

i) , <i -wstmmm a t (a t.«, fct^^n 
ttfijisn«t, ttM^^TU'jty hsn« (xx 

12) . cnn<t0. fhW^-fTttfUKO^SW- 
m R AM 2 6 OiBftX ij T ir ^ fiJt $ ft 

m \z & ft % & ft co it ^ ± a< o a ;u x «fe ffl ^ n tz m m t 

J&« , ^iJ(7)7-^I/^X^W2tC^$n^ ( X X v ~f 
SI 3) . fit, 7 - £ U ^ X * W 1 IC « , (^r^J^^ 

uiccis^nT^^i^Kat. (xx-yys2-cieti$n 

fc^^J) h7$ti5 (Xx'y^S14) • 

[0038] 7-ny^W2i:in^g 
© » w ^ jia ^ ^ ^ ia ft o st s ± o x y iti $ n 

eh] co ft $i m id ic * ft * ® ft © 5i ^ ± tfi v x y «<ft as $ 

ntlJBt, tfi X h 7 $ ft T ^ 5 C t \Z tji % . A H T . 
x ^ > ^ co ^ $ b izm CO 7 - ^ X ^ W 3 \z 



( 7 ) 



I I 

[ 0 0 3 9 ] f LT, 30©7-^Uy^^Wl, W 
2. W 3 h 7 SttTV>3x-*#S££iJS*U * < t 
a®£#&&a,at£[£H£tts (7f-^Si6) . ceo 

gam, ±&L*a; (i) ci^^riisns. w±z> 
«t ? ic u t , n a ad a t r <h (c, m&<D®fc%m& 
at, mmu< jEancgm <* n*. 

[ 0 0 4 0 ] ±a*>** % $ilA;U©4^i^0x 



6-92114 
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k -en -en.fr t>ns. 

[ 0 0 4 1 ] &±<d J: ? ^coisIfeAMS^m^S 

wi^i^rjiy^ < * * n tt£ 5 T at o x y $; > *t& 

& a ;p x © & % _fc 3jf o ( h 5 \t* « U 5 T at 0 ) X y p uc 
NOOS&n (n = l, 2, 3»-) « + lfllOlM 
/W^oi^±^oxy v ( ^ » A 5 T *t o x y 
x) <E&mi§#Jt2£E«aL, ^-fi'fllHjfcflggu 
TExt ( 2 ) 
(k2 ■ n) / (t 2-t 1) -(2) 
G k 2 : 

ftm*m^rz®<8>\t. -fe>^n-^io c @ 3 $ og ) t 

*^*»10a©55Sfte^^35ttf6^HTViTt», -e CD 

Lfcat^r, «t 0 jE«&®eft.aAo3S^fflatfTit 

[ 0 0 4 2 ] C:©l§l«EflXjfc0)gffifc, 4:?CD# 

^i£-t>^ia^o$^ii/x;i,xat^n-?n«tffi$n, 
ffl $n*. Biott, H9s^naLT»wufeig|gfta 

[0043] Jfcfc, 010 ^ilT, JlQJIItMCB 

•5±atox»y vat&ta <* -e *> & ai 15 as t 1 ati$ 

n * * 'J 1 IC E 'ft $ ft S (Xf^S22) . £ . A 

;ux*^>^cD*^>h^at rij cans u?^ 
s 2 3 ) . 

[ 0 0 4 4 ] fO^, ^^$«&^/t^X09A^±atOX 

? s?*t«a $nfea>5a>at^jsij$n (;f-;ys 2 
4) , i^iatDxyyat^iij^nsrtic, a;p** 

7s * * > ^ <o * 0 > h m at^ 0 g * e n * < * 1 © & 



ft?**9*4(*jH£*i (77^3 2 6 ) , **** 

J; S 2 5 (D tl5, 

[ 0 0 4 5 ] tlt/tj^i, *>*.<D*l 0> N»atN 0 

27T^tlfnYES) . X7^S24T^$tlf: 

* t 2atJ$*J**'j 2 CEftSn* (X 7 ^S2 
10 8 ) . 

C 0 0 4 6 ] ^tt, /t^^*^>^tt^(0W-Wi8ttK: 

• *r^ij7*n U77^S29) t ®m**>) is 

(2) tc «t 0 ^co®^^ 
y :/s 3 0 ) . z<Dm 1 0 -cm^fztifM* * y 1 

*J:ff«f»^iJ2^ B4C*»t*RAM2.6(OE* 

xy 7?:^ v^r^/3t$na. 

[00 4 7] fc*, 88i35:ttHlOS#«Lta»L 
20 irl a»50«*tta/t^XICS^^T v SfeWWC. 4t? 

wic$^cjEat^TUTv^^.< -rat&m £ n* =& 

[ 0 0 4 8 ] *<*2&ffi©fcT1ftai®ffcaic^ 

«*^-f tW4 co®g^iig$ 
F4t ^5. ttftm±.\z$>z> 1 ^(o^-r-^w 

1 *5<tCXW4 <a{5]iKAM&<7)fa F 1 + F 4 /fi(7j^^ 
^±lC^$t>9 l^©^i'tW2*J: tfW 3 
fi©aF2 + F3-i<OitdF€*l6«:ti:j;(, l ^(t; 
^< tSgflEOttTSftftt *W^5S (3) 

at t? # 5 . 

[ 0 0 4 9 ] 

dF= (F1+F4)/(F2 + F3) - ( 3 ) 

ntf, Fi-F4u, ^rtife^Kfts^e, d F = 

dF*l «fcoT, 
dFXl+a. ), tfttt, dF<(i'- a , ) 
<S a . . at : 

[ 0 0 5 0 ] iJEOMSa (3) 40<TJ^ 
50 ^JE03^0^<Ti'i:Offl»W&|gft:^i:LT*ffl-ce 



( 8 ) 
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fcft*. 

[ 0 0 5 1 ] C © fl fi£ * *] £ 5* ( 3 ) * ffl ^ n 

-f * , £ tt , »ft»J:l:*-52^©^^tWUW4 
Sf;ttW2 i W 3 O^IE^IT^iE Kl^ffiiiCi: 

[00 52] ±&0*i]£i£ (3) K£ UT> d F> IT 
Stiff > «E^<tttWl$fettW4, dF<l l T*tl 
tf, tliW 2 £ & ttW 3 . $ 5 

F 1 > F 2 ft b , JIEHtllWl 

Fl<F2ftbtf, «JE*-r-fteW2 

F 3 > F 4 ft 6 tf . fcffi * -f -V W 3 

F3<F4ftbtf. ME*-fiM2W4 20 

[ 0 0 5 3 1 £ Z 3 T , ± ft L *J £ 3t (3) £ # V> £ 
CtlC^oTtt, »«tt±Cft^2^©^-f-V. & £ X 
tf2^©fit^<irWl. W 2 , 2 :3 © & * < 

W3. W4^, H*lc£a£E«T*£ VtZ®&\*> *<D 
9< -F£^vE&T £&mT£ft w Z ttf&Z. £oT, 
jtftLfcPJ^a (3) ■V2leCJE<£T©lkaJ¥'J 

£fT?Tt><5&#TK:*5^T, iffi^-C 1 , W2©Ih] 
K^l^^ftFl + Fat, ^HtW3, W4O0fe 30 

&ii£©ia f 3 + f 4 t tit«u, **#*ntf, *s 

(F1+F2) / (F3 + F4) >C. (C, :*fit 
fc£*££c) ft6tf> WlDJ:«W2«taSEttT*4 

(F1+F2) / (F3 + F4) <C, (C. : 

[o o 5 4]- ±m<D®&\z&\i z&mn- 40 
t>*>, 4 -o <D$L®m-t >tt*> b 4 ^© * < + © 

*©£5$£imfCft ofc fc fctxtfg 



14 

P\WT * Z £ \Z «fc 0 . :ODWSC^tGt>t§$ 
» ft < T "fc J: < , 181 £ ft fil £ tC T * 5 £ #J A do 
S. 

[0055] 12Lfc«JES (3) *m ^tz 

®6fta«««ll!io^-ft(0'@eftI«i:»L«fl:T5t 

<, ©*-r ^ic#**«a, <3>* -r ^©ess^m, ®* 
to a * * it tt ©1 ®j * * 5 a> , m a< 3 - 1- u > ^ * 

[ 0 0 5 6 ] f CT, *0 2&ff ftTSjEttfcfcffi 

*<tc;. ztitz®&fiimm.*:mjETz>®&tzz> 
^^ff«T(P»m»jsiih-ra«^ : pit© (1) - 

( 6 ) © « d« * -5 . 

[0057] (i)*n#r<teatttefc*5i>Ttt, a 
3 ic^r^»iS-fe i * b « 2 fc<fcici-#ft&8fc«E 
m^e. ^#e>nft^. ufcd^T, m^ii-t>^i© 

[0 0 5 8] ©*ffl5!±© J*#Wfc:frfc 

* n tf . . ^ .ir a .« Ji .ftT.* .**.Jt.t" * . ^ 6 k . 
^u<tt, * a w « aw a t ic *"it * ^ ^ * t * 

^. ft«tfft6tf. -^©at^^^A tf^T©tii»ftA;u 
7,Uc©iitoSfciiM^«. ft £ fi ^ -f 0 ^ y y y ^ 

x-^&ffl^*tR!M3e^fTten**5^n*tsss<fts^ 

b T * 3 . 

[0059] £bfC, ±^©«^IC^ViT> &Qitf£.l> 

[0060] (2) #m m mi® ^-r^^sfer 



( 9 ) 
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iiftte&v) it £ t r> . *<ofl*i«£fl*tt;tfttfttffis 
^tittoBCAlA^oitii, -eft-eft, 

v> n « * n . 



16 



(4) ££94^tf£?rLTfr>*iKftCE>tt*¥SR 

itT£. 
[ 0 0 6 2 ] 
CISC 1 ] 



[ 0 0 6 1 ] ( 3 ) 'J >^*te. 9< 

1 I (F1+F3) - (F2+F4) 

R ' (FI+F2+F3+F4) 



(4) 



[ 0 0 6 3 ] fcfc'l, F 1 . F 2 , F3, F 4 : sfi £ * 

&, 

G = B! ( (F1 + F3) - (F 
iU Fl, F 2 . F3, F4 :f}fe^<t, f^^^< 

fci3, ±j&£<oa ( 5 ) C*S-3»T-*Pi IC£ U 9 M-G £Jt 
H T * © K ft A , *PIK:G-fe>-*£fcDtttt, £ & G ir 
>inc£oTi|£mc£Da$G£tfcfflT*J:?CLTfc 

[0 0 6 53 <5)Ma«iItt£fTiKffi**e3-:MJ> 

& m £ & j± -r * § * © « wf « , *PiK:£i;*flG0fl 
(ccott'tt, i^it^ (5) tmrnzntztovh 

«k 3 iz r * . 

[ 0 0 6 6 ] ( 6 > * W K fl *. & ft fc A B S . A - * > 
^71/-*, £ fctt h 7 * 3/ a >n > h n-;H*fl**f 

ttffl©Eiafcfc*. ^-CT, ABS, A-4>^yi/- 
^ft-?ftff *f & L , ABS, A-^>^71/- 

^ITDWSTH, ^rft + 



20 



30 



[0 0 64] <4)*pia*a-*-y>$r*tt 1 $ m 
t5:t^*5. ^ c -c, # a (5) iCcto, 

2+F4) } (F1 + F2+F3 + F4) I 

(5) 

[0067] ±a>LTc (1) ~ (5) *n*n<D&fc£ 

6ft, *m&&* 2 7 (^4^i) c c ia s ft r ^ 

5 „ ^Jbt, CPU2 4(t ^Fi^tt/^U 2 7 1; 
!StS£ft*:&£<i£^mL, c (0 & S fl t it & T 5 £ <h 

Bfiftffftr f-ffilFtgffifr. : £*T<7) (1) *5<fctf (2) 

o « * # * * . 

[0068] (l) iKiai/fciji:, ^<toft«fi* 

mmz t\z. * < ^amftmtt&tzzjLz&mftz^tb 

6 m tfi $> * . 

. [0 0 6 9] Hiffi<0 3£fT2g&£**f S**r ir<B!ffilffiS¥ 
A r = f ( v ) 

40 {bu, f : mm\z £?Tfo*%m%. 

+ . 2^J3E<DjE^3Ct^<^O«t±fir<0¥a* r. tTft 

( r. + A r ) / r • = l+ Ar/r. 
= l.+ f(v)/ri=l+Cf(v) 
Mb, C : 

KT, ^-f^OlHlte^BBie&Fx (Fx = Fl, F 
2, F3ifcttF4) tTZts 
50 Fxoc (l/r, ) 
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<o m m # $> o , 

[ 0 0 7 0 ] 
[ft 2 ] 

i 

Fx' 

To (1 +C f (V) ) 

co o 7 i] tfn&<D* <t j r<D®mftm&.t&z. 

Fx={l+Cf(v)}Fx' 10 

*W<0«afeW AjfiftCTt , fc<h;Ltf, 50Km/ 
h , lOOKm/h, 150Km/h, Id ^ £ $1 £ L T 

»«tt>^U2 7*fcttROMCCBUT*^T*J: 

#]££*$&&* : £ l J2 7;^£SttbUT, f ncioT 

[00 7 2] ( 2 ) * PI & n - ^- U > ^ * C t> T , 

* , etiKDA, *W*ta-^-y>y4»lctt,- * *f * 0 ft- 

^T, SfcOJ:5(:l/Tfl»Jt5:t3J«1?#5. T ft =b 

* * « m r * ct "5 »c r * t , c©d.wsc*^ta>i« 

;P£#i:>lt£I&ttft<T<J;<, J; 0 55 tifi ic * ? m % ft 

[ 0 0 7 3 ] ^ % m 1 2 IC *5 H T , # H IC «| G # * 

t • $ ifi fc tt . d - ;u « *fe * * & K Eel 6 * - ;* > h #8 
n nictt« bfcfltffc^-f *w l . W3, W2. 

W 4 IC fls T * . ^^t(OMl^gli, luf&Ufcci;? 

a . »j>y + fc*^T», * <o & wi # tt tn 

( r • + A r ) / r • = 1 + A r / r o = 1 + f (G) 

1 1 ft * * • 

[00 7 4] <fcoT, *W*t3-*y>^"M4. ft ^ -f 
+ C # L , 0fe^j|l£Fx ( F x = F 1 . F2, F 3 £ 
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Aw«F4) tttlfi, Fx' = F x X ( 1 + f ( G ) ) 

tf^:tT, IeUe* &&£*filETS z. kifi-ezz. ft 
[0 0 7 5] ^±(fl<fc5ieLTgffi$nfc*<-rcO[e]& 

*is*t:*iiiE£je-r t . Mffitftom* u < ra;Mii*ic& 

[00761 ^ C , B4CwtCPU24i:J:?Tfft) 

KUttd«&8lM€T*. 11 3 tt ME ^ *f ¥ <D W gij ffl H 
OltflC^^ft^^^^g>IP-^>^^T7D-^Y-h 

3. ti04O<D^^tWl, W2, W3, 

^Tisi-T*^<J:«is^ftVi. -en«0x» :©4^o^ 
tsa^, eo^oiE«ift ^ -< £^jeE<&T&ffi iw*s 

[0077] 01 3£#!!UT, ^J^ftl^Sli. ^^<t 

^ v ^ i 5 (Hi. @4#l) $nfc:ti:l 
^^tBa»$n<b..{xf^ys 4 i) . *urwj(.fl:x. 

< 1 5 Ot>A<fl»JSn« CPU2 4tt^^^! 
tt^t'J 2 7i:«0iffc7 7^4ffiiitr (^f^S4 

2) . d<7)^^{l:y7^^^F^fett^^U2 7ICS^O 

ft^ij 2 7lc^j^tfCl < i:[c<i;t). ^jf^te^^U 2 7 

[ 0 0 7 8 ] ^ ^ T , g 2 2 II *5 * 4 O <0"^ -f ^ 

^|^^W1-W4 (0 4^ SB) «J«flft: 
J2114'T^5Ct$H7'f (Xr^S4 

3) . Z.OtomitZ'l y ? I 5i*ff«nfctt» 

AC J: oTiUfixIfT ^o««-Sii«Tj£fT$ 
n * . CPU2 4I1, i^^iii:>if^^om^^> r t;ux 

T^S^SA^iWfflSns (7r^S44) . @ ME jfe 
fr ^ 5 ^ tt . W JE L J: ^ IC , W £ * ^ < -V W 1 . W 
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19 

2, l£*HtW3, W 4 <D®&&m&<D£Ztztttt 
[0 0 7 93 # pi i£ £ ft fr 40 

t^^@fe^3l^ F 1 , F2, F3, F4A^ffl$n 

T**fiIE^&£-f T&*>^> ^-f tW2i:oV^T 
tt, ffiiE^»C2 = F2/Fl,^-firW3IC^V^Ttt 
tfiEi»C3=F3/Fl, ^-ftW4i:^^Tft *g 
I«RC4»F4/F1, <h T * (7fy^S45) . 
[ 0 0 8 0 ] f UTCO^*f > nfcl«»C2, c 

3, C4tt, ^^fgtt^ : eU2 7lCl2tS^n^ ( X x y 
4 6 ) . ^»«tt^* U 2. 7C*a*tlfca 

$ £ *l £ £: i* , -r^b^i^ii50<^-^v3>^-^ 
*>£*l*:<h£, CPU2 ili^P^tt^^E'J 2 7i:«l 
lift 7 7 ^3&»»a*nT"V»«3^«3*»*flJSiJ it, t> 

IC 2 2 C*Og*ta^*t 

[ 0 0 8 1 ] ^C, H4i:^t7D-ft"K^l 

it, «je^< *<om&&w ct>v^T«w*r*- 

B4T»IBlfcABS/B«fl3.= yh02ilfl:[S» 30 

i 4 a* e e> a<^iire>fts (x x y 
7*s 5 i) . ^ it, :©Me.n^$^i/i;^^, 

£gihf*«}^<7> (l) oif^S^) a<£JJ5'J3*t (X 
f-;7*S52) , 7t;P^S£IftS$jh^frT***^tt, * 

[ 0 0 8 2 ] rt)lX&l&&±&flrVte^®'&\Z, < 
t^[Hl$EAllF 1 , F2, F3. F 4 3*1* 

7s 5 3 ) . ^iT^m$nt§f5^iiF 1 
-F4i;i^^T, m ffia<±i£ istz&thm±%ft (mm 40 

UfcSftEi£T©tttil *St±T (2) - 

( 6 ) ) tc fc o T V> S S ri> <D ipd JJ'J # 5 *l S ( X r y 7 

s 5 4 ) , t> nmai*«*wa±* ^<?d&cd 

[ 0 0 8 3 ] 4tPia<ttaJ8±&frTfcv> £6 
fc. E&ft F 1 - F 4 <D*fiE At&Sg^gjM^JB'J 2 
*i * (Xf«;7S55) . *!i IE t* , fiflK&Lfc<k5k:4£ffi 
(0 ft fx illg is «fc ZS 3 - x U > tf$fr : gft\z£oT$tt>o 

WI51lK«iWI&Fl--F4<DJffliErt<£*ia (Xx«y^S5 50 
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6 ) . 

[ 0 0 8 4 ] ^IT, *fjIEt£<DiHli£flil&F 1 - F 4 
S^'^T, iffiaiUfc»fl*&±fcfcSl»0*<ir<&ls]|£ 
fctAtfFi + F4t, ttoaftfi±»c* 

* 9 1 i"® 13 F 2 + F 3 £:©Jt 

d f * t -> &±iE*ift5C (3) ics^t, mmvftt 

7 ) . 

[0 0 8 5] ±*E©£ffi« £*J ViTtt, ABSCfiSxe 
Wl-W40@GajS££»tfjrS£?fcl/fc*«, AB 

[ 0 0 8 6 ] 

tt&ffia<fTfc>*lfc V*. 8ff3ftJI 2 3 EttOR 

9iK:«fcntf. *<D2«fiE«T**£ i; fc t *tt H 5 -f 
/SC**l£i£*j&> C» 6 "fr 5 C £ J&<T£S. £ fc, Stsfc 
JS3fitt©«WCJ:*itf, Iw^Sittt^-f ^£laE 

* 5 • 

[0 0 8 7] ^*Lt$X, E*.ft*ttj3fttT**^ia tr* 

&tti%m (DWS) fc«fctft£3feftft]4>ABSrt<£«S*l 

^(DI^IT'^S. 
[04] Z05tWQ>-$Zmm\ZfrfrZDY?S <7)^^Wfe 

[05] C<OffiMOfl&<D^«6«CA^^<5DWS <0«ervW 

[06] ^i:i(OHI(fi|i:^^5DWS(0 

[07] CPU24i:A^^n5$^lAJMt, ft 3M 



21 

lis] j r<D\E\&fimi&n&&w^m s^-r 7 □ - 

[@io] @ 9 ts&w L£® &a &&<Dgm £fr? t $ 

[Si i] w&'&M®? 4 ^o&ft^x&z. 
[si 2 ] $ n \z g a* * o fc t # & * * k ffl 

[01 3] «jE^-r ^©wsfflaoiacj&sftfflWifcia 
[014] w.&*^*<Dp\fe&wzmt>'ryn--?i>- 

[015] * -f tCl^l^ii:WT5$IE(D^S$ 
[016] ^-f t^i^l^iCWTSitlcD^S^I 
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[017] *<ir03ft»fi-¥Sl;:aT*»£GBg*a 
[018] *<^$>iaiffiffi¥SfcaT** U y 7**3 J: 

[019] ^^©atfs^gca-rssPioKffliSfc 

^Ifef ^7 7TJ 5. 
[ft^<D&9i] 

io i 

10 -fe n — * 

15 WM<tX<( 

2 1 DWSISI^ary h 
2 2 

2 4 CPU 

2 7 U 

W 1 , W 2 . W 3 , W 4 * 

Fl, F2, F3. F4, a> ^-f tO@fi^H 



[0 1 ] 



1 2 ] 




W2,W4 



11DWSfflfiiJt»^-'vh 



[0 2 ] 



[0 9 ] 




N-1 



N-2 



N=n-No N=rvNo+li 



.•o«"-qi_nji_njrL^_ru 



tl 



t2 



( 13 ) 



#B8 ¥6-92114 



[0 3] 



im 4 ] 



\ 




[0 5 ] 



XL 



6ABSffl*l8M--vK 



it 



JTJTJT. 



-z: 



^1 



16 



ABSffl 



21 



.23 



I/o -r>5'-^x^3 
\ — 



ROM 



7^: 

25 



CPU 



26 
RAM > 



24 



22 



VV3CH-QW4 



r4 



6ABSffl*0»^='vh 



16 



1 1 



1 1 



ft 

8S 



_n_n_n_ 



ABSffl 



DWSffl 



.22 



,28 



-15 



(0111 



[0 6] 
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